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COMPLETE SPECIFICATION 
Improvements relating to Safety Helmets 

We, Peter William Bothwell, a British 

subject of 7 Red House Lane, Westbury-on- 

Trym, Bristol, and John Manoel Tojeiro, 

a British subject of Townsend House, Bark- 
5 way, near Royston, Hertfordshire, do hereby 

declare the invention for which wc pmy that 

a patent may be granted to us, and the 

method by which it is to be performed, to be 

particularly described in and by the following 
10 statement: — 

This invention relates to safety helmets, 

and particularly to such helmets (otherwise 

known as crash helmets) intended for use by 

motorcyclists and/or racing motorists. Such 
15 helmets generally comprise an outer shell to 

resist penetration by sharp-edged objects and 

a layer or layers of shock-absorbing material 

inside the shell. 

According to the present invention, a safety 
20 helmet comprises an outer shell formed as 

a double-skinned member, the two skins of 

the shell being joined to one another around 

the periphery of the shell by a gently curved 

peripheral portion exhibiting no sharp edges, 
25 the interspace between the skins containing 

a layer of a honeycomb type of material cap- 
able of absorbing impact energy on deforma- 
tion, and the cells of the honeycomb layer 

being filled with a foamed material similarly 
30 capable of absorbing impact energy. 

Preferably, the two skins are substantially 

rigid. The honeycomb material may, for ex- 
ample, be resin-impregnated linen. 
The spacing between the skins of the shell 
35 may be substantially uniform over the whole 

area of the shell, or it may be greatest in 

the temporal areas where damaging impacts 

mostly commonly occur. 

Within the inner skin of the double-skinned 
40 outer shell, the helmet preferably comprises 

_one_or more further layers of shock-absorbing 



material, the innermost layer being adapted 
to fit the wearer's head. 

The double-skinned outer shell offers 
greater resistance to penetration than a con- 
ventional single-skin shell, and at the same 
time it provides a further force-attenuating 
barrier in addition to the normal shock- 
absorbing material within its inner shell. The 
double-skinned outer shell is also less easily 
compressed or dented than the normal single- 
skin shell, particularly in the downward- 
extending ear-protecting areas which are now 
normally provided on all helmets but which 
are generally less strong than the main domed 
part of the helmet. The gently curved shape 
of the peripheral portion is important for 
avoiding risk of injury to the wearer's neck, 
by eliminating all sharp edges from the peri- 
phery of the helmet. 

The honeycomb layer is in most cases so 
arranged that the axes of the cells are per- 
pendicular to the adjacent surfaces of the 
skins of the shell. In some cases, however, 
the cells may be disposed with their axes 
parallel to the skins or at angles thereto which 
differ in different areas of the shell, so as 
to provide zones in which the outer shell will 
compress more readily in response to tangen- 
tial impacts. In this way the helmet can be 
adapted to provide maximum energy absorp- 
tion for the commonest types of tangential 
impacts, e.g. those on the temporal areas. 

Specific embodiments of the invention will 
now be described in more detail by way of 
example and with reference to the accom- 
panying drawings, in which: — 

Fig. 1 is a perspective view of a safety 
helmet having a double-skinned outer shell, 
with parts broken away to show the construc- 
tion, 
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Fig. 2 is an enlarged detail crcs;-ssction 
through a part of the helmet of Fig. 1, < 

FigT 3 is a longitudinal cross-section 
through a helmet similar to that of Figs, 1 
5 and 2, but having a cradle instead of an 
inner lining, . . f . 

Fig. 4 is a detf.il sectioned view through 
a modified form of a double-skinned outer 

10 Fig* 5 is a transverse section through an- 
other modified form of double-skinned outer 

shell, _ . m 

Fig. 6 is ft similar view of yet another 
modified form of shell, t 

15 Fis. 7 is a transverse section through a 
helmet as shown in' Fig. 1, with additional 
head-fitting liners, 

Fig. 8 is a perspective view of a fastening 
for the helmet chin strap, and # 

20 Fi"s 9 and 10 are sectional views shew- 
ing the fastening of Fig. 8 in the engaged 
and released condition, respectively. 

In jhe embodiment shown in Figs. ^ 1 and 
2 of the drawing:, the helmet comprises an 

25 outer shell 10 of dome shape having down- 
ward projections 11 at each side to protect 
the ears of the wearer. The outer shell 10 
consists of a pair of spaced skins 12,13 
which may for example be of glass-iibrr 

30 reinforced plastic material, joined to one an- 
other (e.g. by bonding) around the periphery 
of the shell by a gentlv curved peripheral 
portion 14 joined to each of the skins 12 
knd 13. Within the inner shell 13, the helmet 

35 has a lining 15 of cork or similar shock- 
absorbing material and inside the cork lining 
15 is a layer 16 of foamed polyurethane or 
similar softer shock-absorbing material. A 
final internal lining 17 of clcth covers the 

40 inside of the polyurethane foam layer 16. A 
chin strap 111 is attached at one end by 
a plate 112 and rivet 113 to the inner skin 
13 of the outer shell 10, and at its other 
end has a plug-in fastener 31 described m 

45 more detail b^iow with reference to Figs. 8, 
9 and 10. t _. 

The interspace between the two skins 12, 
13, of the outer shell 10 contains a honey- 
comb material 18, e.g. of resin-impregnated 

50 linen or paper or glass fibre cloth., secured 
to the outer surface of the inner skm 13, 
the cells of the honeycomb material 13 having 
their axes at right angles to Uie adjacent sur- 
faces of the skins 12, 13, and the top of die 

55 cells being spaced from the inner surface of 
the outer shell 12. The whole interspace be- 
tween the skins 12 and 13 is filled with a 
foamed material 19 which is capable of 
absorbing impact energy on deformation (e.g. 

CO a polyurethane foam). Apertures 20 'Fig. 2) 
in the inner skin 13 ensure that the inter- 
space is not air-tight, so as to avoid trans- 
mission of shocks by trapped air acting as 
a spring. The double-skinned shell 10 has a 

65 high resistance to penetration and excellent 



force-attenuating qualities dec to tk: foam 
and honeycomb material within it. i 

The shell 10 may be =juilt up oy htzt 
forming the inner and outer *k 12, 1* s:pa- 
rately, and then bonding or oihrrwip attach- /0 
ins the honeycomb layer IS to the mnzv s*in 
13 so that it takes up the required curvature. 




Thereafter, the oufcr sfcm 12 « attached to 
th* inner skin 13 around their edges. iy voani- 
generatlntr material is thin injecting into the 
gterspace between the skins 12, 13 so that 
the foam fiP.e fir-try the fw-3 space between so 
the honeycomb layer 18 end the outer sl;m 
12 and then th: cells of the honeycomo layer 
18. 

Alternately, the honeycomb layer io may 
be attached to the cuter skin 12 ? or allowed 3d 
to float benraa the two shins. In /mother 
altemaiivc zhz honeycomb layer 1C :s Iillea 
widi foani 19 before being placed over the 
skin 13 and the cuter sl'in 12 is artacuca 
subsequently. . j0 

The foam and honeycomb materials uwa 
in the interspace are such r.s to absorb impact 
energy on deformation, and for tin's purpose 
the materials used mur: eiiher hsvj no nesih- - 
ence but collapse and deform permanently 9o 
on impact, c:% ff they do recover their 
original form, must do so only slowly so as 
to avoid transmitting ?ho:kc through the shell 

10. . in ~ 

The foamed material 19 may be arranged iw 
to have different densities in different areas 
of the shell 10. if desired, to give different 
compressibility character?: tics in such areas. ^ 
The helmet shown in section in Fig. i 
is similar to that shxvn ia Figs. 1 and 2 
in all respects except that th? inner poly- 
urethane layer 16 and ckvh lining J are 
omitted and replaced by a cradle ch of 
conventional form bm made o, due!; poly- 
urethane, adapted to fit th v/carac head. liO 
This sectional view show* dearly the gentle 
curvature of tfi2 pcrbhsral portion 14 of the 
outer shell 10, here shown as having a con- 
stant radium of curvature and integral with 
the skins 12 and 13. In other case?, :h : J radius 115 
of curvature of the peripheral portion 1-. may 
be varied, as sc-n in cron-ssetion, so that 
trr radius is rrreater on th: side fccinj to- 
wards the wearer. It will nbo be seen that 
the soaring between the s?v.ns 12, 13 of the uv 
outer" shell' is constant over the whole area of 
the shell 10. As shown in Fi£. 4, the a::e=5 
of the cells of the honeycomb laver 1S1 may 
alternatively to disused at different angles 
to the adjacent surffca* of the gums 12, 13 
in different areas of the outc-r :-h:*ll !0 to 
srive different coispr^MbiUt" chn^cteristjes. 

In another alternative, as shown in th* 
sectional parr of Fit. 5- the honeveo** layer 
182 may have its cell- disposed with their W 
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axes parallel to the surfaces of the skins 12 
and 13. In this case, the honeycomb material 
fills the interspace between the dans 12, 13 
and the cell axes follow the curvature of the 

5 shell 10; the cells are filled with foamed 
material from one end. 

In the embodiments illustrated in Figs. 5 
and 6, the outer shell 100 has inner and outer 
skins 120 and 130 whose spacing varies over 

10 the area of the shell, being greatest in the 
side portions 101 covering the wearer's 
temples, where experience has shown that in- 
juries most commonly occur. In the embodi- 
ment of Fig. 6, the shell 100 contains a 

15 honeycomb material 18 and foam 19 similar 
to those shown in Figs. 1 to 3. 

Fig. 7 shows a sectional view of a further 
alternative cmrxxiiment. The outer shell 10 
comprises skins 12 and 13, and the inter- 

20 space will contain honeycomb material and 
foam as shown in any of the preceding 
Figures. A cork layer 15 is secured to the 
inside of the inner skin 13 as in Figs. 1 
to 3. In order to obtain a dose and com- 

25 fortable fit to the wearer's head, a series of 
thin liners of soft polyurethane material, such 
as those shown at 22 and 23, are supplied 
and the requisite number to suit the particular 
wearer are secured inside the cork layer 15. 

30 Figs. 8, 9 and 10 show a fastening for 
the chin strap 111 which is designed to 
eliminate any metal elements which might 
be capable of causing injury from positions 
near the wearer's face. The peripheral por- 

35 tion 14 of the outer shell 10 is formed with 
a deep inwardly extending recess 30 and 
the chin strap 111 is provided with a metal 
tongue 31 capable of fitting within the recess 
30 and having an aperture 32. A cranked 

40 catch 33 is pivoted at 34 on the outer wall 
of the recess 30. Its upper arm passes through 
an aperture 35 in the outer wall of the recess 
30 and an engage within the aperture 32 
in the tongue 31 to prevent the latter from 

45 being withdrawn. A leaf spring 36 urges the 
catch 33 into the engaged position shown 
in Fig. 9. A press button 37 housed within 
a recess 38 in the outer skin 12 engages 
the other arm of the catch 33 so that pressure 

50 on the press button 37 rotates the catch 
against the spring 36 and releases its engage- 
ment with the tongue 31 as shown in Fig. 
10. allowing the tongue to be withdrawn to 
release the chin strap. The recess 38 may 

55 be partially covered by a shroud (not shown): 
forming part of the outer skin 12. The fasten- 
ing may be reversed so that the push button 
37 is on the inside. The push button 37 may 
be replaced by a pull catch (not shown) 

60 arranged to rotate the catch 33 in the same 
way as the push button 37. 

Although, in the embodiments illustrated, 
the outer shell has two skins, it is also 
possible to use more than one pair of skins. 

65 Thus it may comprise two paris of closely- 



spaced skins, the pairs being separated by am 
interspace containing a honeycomb material 
and foam as described above, and joined to 
one another at the edge of the shell. In 
effect, each skin of the double-skinned outer 70 
shell is thus duplicated; the spaces inside 
the duplicated skins themselves may be filled 
with foamed and/or honeycomb material. 

In another alternative, the double-skinned 
outer shell may have an intermediate skin or 75 
partition substantially parallel with the inner 
and outer skins and dividing the interspace 
into inner and outer portions. Each portion 
may then acoommodate a honeycomb layer, 
and the cell axes may be angled differently 80 
in the inner and outer portions. For example, 
the cells in the inner portion may be at 
right angles to the skins while those in the 
outer portions are angled as shown in Fig. 
4, to provide the most effective shock-absorb- 85 
ing compression in response to tangential 
impacts on the temporal areas. 

WHAT WE CLAIM IS: — 

1. A safety helmet comprising an outer 
shell formed as a double-skinned member, 90 
the two skins of the shell being joined to 
one another around the periphery of the shell 

by a gently curved peripheral portion exhibit- 
ing np sharp edges, the interspace between 
the skins containing a layer of a honeycomb 95 
type of material capable of absorbing impact 
energy on deformation, and the cells of the 
honeycomb layer being filled with a foamed 
material similarly capable of absorbing impact 
energy. 100 

2. A safety helmet according to claim; 1, 
wherein the two skins are substantially rigid. 

3. A safety helmet according to claim 1 
or 2, wherein the two skins of the shell are 
spaced apart by a uniform distance over the 105 
whole area of the shell. 

4. A safety helmet according to claim 1 
or 2, wherein the spacing between the two 
skins of the shell is greatest in the tem- 
poral areas and in downward-pro} ecting ear- 110 
covering areas of the helmet. 

5. A safety helmet according to any one 
of the preceding claims, wherein the spacing 
between the two skins of the shell is in all 
areas greater than the depth of the honey- 115 
comb layer. 

6. A safety helmet according to claim 5, 
wherein the honeycomb layer is attached to 
the inner skin of the shell. 

7. A safety helmet according to any one 120 
of the preceding claims, wherein the peri- 
pheral portion of the shell has a constant- 
radius curve as seen in cross-section. 

8. A safety helmet according to any one 

of claims 1 tx> 6, wherein the peripheral por- 125 
tion of the shell, as seen in cross-section, 
has a curve having a wider radius on the 
inner side of the shell than on the outer side. 

9. A safety helmet according to any one 
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of the preceding claims, wherein the foamed 
material has no resilience or such slow resili- 
ence as to avoid transmitting shocks diereb,. 

10 A safety helmet according to any one 
of the preceding claims, wherein the inter- 
space* between the two skins is not air-tight. 

11 A safety helmet according to any one 
of the preceding claims, wherein the axes 
of the cells of the honeycomb layer are per- 
pendicular to the adjacent surfaces of the 
skins of the shell. 

12 A safety helm* according to any one 
of claims 1 to 10, wherein the ar.es of die 
cells of the honeycomb are parallel to the 
adjacent surfaces of the skins of die shell. 

13. A safety helmet according to any one 
of claims 1 to 10, wherein the angles be- 
tween the axes of the cells of the honey- 
comb and die adjacent surfaces of me slans- 
of the shell arc different in different areas 
of the shell. 

14. A safety helmet according to any onv 
of the preceding claims, wherein a layer of 
shock-absorbing material, such as cork, is 
attached to the inside of the cuter shell 



15 A safety helmet according to claim 14, 
wherein a soft lining, e.g. of polyurethane, 
is disposed inside the said layer of shoc*- 
absorbing material. 

16. A safet helmet according to any one 
of the preceding claims, wherein a chin strap 
is attached to the inner skin only of the outer 
shdU e.g. by rivetting. 

17 A safety helmet according to claim 
15, wherein the chin strap has a plug-in 
type fastener receivable in a recess in die 
interspace between the skins of the shell. 

18 A safety helmet according to claim 
17, wherein the fastener comprises an aper- 
tured tongue retainable in the recess by a 
manually releasable spring catch. a 

19. A safety helmet substantially as herein 
described and as illustrated in the accom- 
panying drawings. 

BREWER & SON, 
Chartered Patent Agents, 
5 — 9 Quality Court, 
Chancery Lane, 
London, W.C.2. 
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